I . The excretion of urinary and faecal nitrogen by young Nigerian men of a low income group was found to vary significantly between subjects, but was not significantly different in the same subject, when they were given a mixed diet composed of rice, vegetables and fish on two separate occasions. At the levels of energy and protein supplied by this diet the men gained or lost small amounts of weight, mean values indicating N equilibrium, the variation around the mean being high.
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two feeding trials separated by a period of 4-6 weeks; and the utilization of protein provided by a high-protein diet (HPD), composed of the rice diet supplemented by lean beef, by five Nigerian men. The HPD was given for periods exceeding the 6 d pre-balance and 6 d balance periods used in earlier feeding trials, and supplied protein greater in quantity and better in quality than that customarily consumed by these men (Nicol, 1959a, b) .
M E T H O D S
Subjects Nineteen Nigerian men participated in the present feeding trials. Their nutritional and ecological backgrounds, the clinical procedures carried out and the methods employed to prepare and supervise the consumption of diets, have been described (Nicol & Phillips, 1976) . The men were ambulant throughout and their only exercise was walking in the garden of the 'metabolic' compound attached to the Federal Nigerian Nutritional Unit laboratories.
The endogenous urinary and faecal N excretion of six of the seventeen men who participated in the two rice diet feeding trials, and of the five men who participated in the HPD feeding trial, had been determined previously. The individual values for endogenous urinary and faecal N excretion, and for BMR (subjects 0, P, Q, R, s, T, and 0, P, Q, U, X respectively) were given in an earlier paper (Nicol & Phillips, 1976) .
Diets
The ingredients of the minimal protein diet (MPD) used to determine the subjects' endogenous urinary and faecal N excretion, and those of the rice diet and HPD, with their proximate composition (determined in duplicate by methods described by
McCance & Walsham (1948)), are given in Table I . T h e daily ration was given as three meals at 08.00, 13.30 and 19.00 hours. The MPD was offered as three equal meals each containing the same amount of individual foodstuffs. The rice diet was served as cassava and sauce at the morning and evening meals, and as rice and sauce at 13.30 hours. The HPD was given as was the rice diet, equal portions of lean beef being added to each of the three meals. Drinking water was freely available and the ranges of intake (ml/d) with the different diets were 800-1200, MPD; 900-1500, rice diet and 1200-1800, HPD. Riboflavin and thiamine 2 mg each, nicotinic acid 17 mg, calcium citrate 500 mg and 30 mg capsulated ferrous sulphate (all supplied by British Drug Houses Ltd, Poole, Dorset, UK) were added to the three diets.
The energy value of all diets was maintained as closely as possible at a constant level, providing 188 kJ (45 kcal)/kg body-weight per day when subjects were given the MPD, falling to 180 kJ (43 kcal)/kg body-weight per d when they consumed the rice diet and HPD, the latter value being approximately (mean and SE) 168 f. 4 yo of the BMR of the eight subjects whose basal energy had been measured. Results of the proximate analysis indicated that the energy value of the rice diet and HPD varied 
Analytical methods
The methods employed to collect samples of food, urine and faeces for analysis, the analytical procedures used, and the method employed to determine BMR, have been 10.08 MJ (2400-2410 kcal) and from 3'9 to 40 g respectively) Design of feeding trials The rice diet was given to seventeen young Nigerian men during two feeding trials separated by a period of 4-6 weeks. Each trial comprised a 6 d pre-balance and a 6 d balance period (Table 2) . Five men participated in the HPD feeding trial which comprised a 6 d pre-balance period and a 6 d balance period on the rice diet; a 6 d prebalance period and a 6 d balance period on the HPD; 18 d consuming the HPD, and a final 4 d balance period on the H P D ( Table 3) . The feeding trial on the MPD to measure endogenous urinary and faecal N losses was conducted 2-3 months earlier than the rice diet and HPD trials.
(1956)-
Statistical analysis
Analysis of variance was used to separate and evaluate the variability of N intake and urinary and faecal N losses ( Table 2) . Significance of differences between mean values was determined using paired 't' tests. P 6 0.05 was considered significant.
Body-weight and nitrogen loss or retention
In all calculations it was assumed that body tissue lost or gained by Nigerian men during the feeding trials contained 3 % N. This assumption was based on the following observations. Davidson, Passmore & Brock (1972) reported the N content (protein -+ 6-25) of a 'normal' (presumably Caucasian) man's body to be 2.7 yo, and the fat content 13.8 %. The body-fat of Nigerian men of the same age group, and possibly of the same socio-economic background as our subjects, was I 1-3 yo of body-weight (Watson & Etta, 1975) . The composition of body-tissues gained by healthy men as a result of over-eating was found to be independent, in respect of extra-cellular fluid, fat and cytoplasm, of weight gain over a wide range, but was lower in cytoplasm and higher in fat than the composition of tissue gained by men re-fed after prolonged, severe undernutrition (Keys, Anderson & Brozek, 1955) .
The values given in Table 3 for 'observed' N loss or retention are equivalent to apparent N balance, i.e. N intake minus the sum of urinary and faecal N excretion, excluding dermal and other N losses. The values for expected N loss or retention were calculated from 'observed' change in body-weight during each period of the HPD feeding trial, assuming the tissue lost or gained contained 3 % N. Thus the values for 'observed' minus expected N loss or retention were expected to give a measure of all N lost from the body through the integument or other sources, and of N diverted within the body to purposes other than change in body-weight.
Throughout the rest of this paper ' N balance' and ' N equilibrium' indicate 'apparent N balance' or 'apparent N equilibrium' as defined above. Average values are expressed in terms of mean and standard error.
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R E S U L T S
Utilization of the rice diet protein by Nigerian men Changes in body-weight during the pre-balance periods were not significantly different when seventeen young Nigerian men were given the rice diet on two separate occasions ( Table 2) N balance was not correlated with dietary energy or protein intake.
The variations, per unit body-weight, between N intake and urinary N, faecal N, and urinary + faecal N excretion were not significant either between subjects (interindividual variance), or in the same subject from the first to the second trial (intraindividual variance). The inter-individual variances of urinary, faecal and urinary + faecal N excretion were all significant ( P c O*OOI), but the intra-individual variances from the first to the second trial were not significant. Intra-individual variation between urinary and faecal N excretion was not significant. Combining the results from both trials, the coefficient of correlation between urinary and faecal N excretion was -0.73 ( P < 0.01). The coefficients of variation of urinary, faecal and urinary + faecal N excretion were 13, 20 and 7 respectively.
The sum of the endogenous urinary and faecal N excretion of subjects 0, P, Q, R, S, T was 57 f I mg/kg body-weight per d (Nicol &Phillips, 1976) . The rice diet supplied 58 mg N/kg body-weight per d in excess of the N in the MPD used to measure endogenous levels of N excretion, indicating that an amount of N from the rice diet, approximately equal to the sum of endogenous urinary and faecal losses, was sufficient to establish N equilibrium in apparently healthy young Nigerian men. When five Nigerian men (subjects 0, P, Q, U, X) consumed the rice diet during the HPD feeding trial (Table 3) which were not significantly different to those obtained for the egg diet. NDP : E yo was calculated to be 3-50 _+ 0.23 for the egg diet when given to these five men (Nicol & Phillips, 1976) Body-weight and nitrogen loss or retention The relationship between change in body-weight and N loss or retention can be followed (Table 3) Table 3 .
Differences between the following mean values given in Table 3 
Correlation between urinary and faecal nitrogen excretion
When seventeen young Nigerian men consumed the rice diet (Table 2) the correlation between urinary and faecal N excretion was -0'73 ( P < 0.01). When six young Nigerian men ate an egg diet (Nicol & Phillips, 1976 ) the correlation was -0.97 ( P < 0.001). The values for the same correlation, obtained when five young Nigerian men were given a MPD, rice diet and HPD are given in Table 4 . The correlation only became positive when they had consumed the HPD for 18-24 d, significantly positive gains in bodyweight and N retention having been established after 12-18 d of high-protein feeding.
Haematological measurements
The level of haemoglobin increased from 131 8 to 139 & 7 g/l during the period the subjects were given a HPD (days 13-46, 
D I S C U S S I O N
The significant inter-individual variation of urinary and faecal N excretion recorded when young Nigerian men of a low income group consumed a MPD, rice or egg diet was accompanied by a significantly negative correlation between urinary and faecal N when they were losing weight and N balance was negative (MPD), gaining or losing small amounts of weight when mean values indicated N equilibrium but variation around the mean was high (rice diet), or when they gained weight and N balance was positive (egg diet). Urinary and faecal N did not increase significantly when egg protein was added to the MPD, but were higher on the rice diet than on the MPD, the differences being small but significant.
In contrast to the present results, and those reported in an earlier paper (Nicol & Phillips, 1976), Vol. 36 
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Technology students on the other hand, at approximately the same level of dietary energy per unit body-weight, suggest that Nigerian men of low income are adapted to low protein intakes, an indicator of such adaptation being an inverse correlation of urinary and faecal N at levels around N equilibrium or negative N balance. The physiological process involved in determining the sign of the correlation between urinary and faecal N in such Nigerian men is concerned with conservation of absorbed N, and possibly also of ingested N, at low levels of dietary protein. The lag periods which occurred between the start of high-protein feeding and gain in weight, positive N retention, increased urinary N excretion, and conversion of a negative to a positive correlation between urinary and faecal N excretion, could be explained by the time taken for the adaptive mechanisms to customarily low protein intakes, involving amino acid activating enzymes and argininosuccinase, to be counterbalanced by high protein intakes (Stephen & Waterlow, 1968; Waterlow 1968 ). Conservation of absorbed N through this adaptive process could be responsible for the higher BV of egg protein recorded in Nigerian men than in University of California students, and also for the high BV found when Nigerian men consumed the rice diet.
The adaptation of Nigerian men to low protein intakes can be expressed in terms of energy-protein ratios. T h e rice and egg diets given to Nigerian men provided 180-188 kJ (43-45 kcal)/kg body-weight per d, or 1.68-1.70 x BMR, the energy derived from protein being 4% in each instance. These amounts of energy and protein were sufficient to maintain body-weight and N equilibrium or slightly positive N balance. T h e men were ambulant but not performing any physical work beyond handicrafts such as mat-weaving, or playing cards. Beaton & Swiss (1974) predicted that the needs for energy and protein of all but 2.5 yo of a 'moderately active' adult male population would be met by a diet providing 5-4 yo energy from egg protein, energy intake being 192 kJ (46 kcal)/kg body-weight per d. Calloway (1975~) calculated, from the results obtained from feeding trials carried out on University of California students, that approximately 6 yo of dietary energy derived from egg protein was necessary to maintain constant body-weight and N equilibrium, at a level of 167 kJ (40 kcal)/kg body-weight per d, equivalent to 1-68 x BMR. Positive N balances associated with gain in body-weight continuing for weeks or months, as found in Nigerian men of low-income (present results), were obtained also by Holmes, Jones & Stanier (1954) who gave East African men of low-income a mixed diet providing 10.04-11.55 MJ (2400-2750 kcal) and 100-150 g protein per d, mean values for N balance being +496 g/d, continuing for IOO d or more. The 'observed' gain in body-weight in both the Nigerian and East African instances was less than that expected from the amount of N apparently retained. Positive N balances continuing for up to 220 d, but not associated with gain in body-weight or lean body mass, have been reported frequently when North American students were given diets providing from 80 to 225 g protein per d. Mitchell (1949) gave a diet supplying 84 g protein to young men for 156-220 d and obtained an average daily N balance of 1.38 g, body-weight being essentially constant. He attributed I g N to the renewal of integumental losses and 0.38 g N to sweat, the feeding trial being conducted under minimal sweating conditions. Mitchell & Ednam (1962) The present results indicate that young Nigerian men of low income, when given diets composed of foodstuffs commonly used in Africa, which supply amounts of energy only a little less than their customary intakes (Nicol, 1959a ), adapt to low Vol. 36 Protein requirement of man 349 protein intakes by conserving urinary N when N balance is at, or below, the level of N equilibrium. The indicator of this aspect of N conservation i s an inverse correlation between urinary and faecal N. Conservation of absorbed N at low levels of protein intake is further augmented by reduction of dermal and other miscellaneous N losses. When young Nigerian men are given a diet which provides approximately the same amount of energy, and many times their customary protein intake (Nicol, 1959b) , they gain weight and retain N in amounts which exceed those predicted from 'observed' gains in body-weight, increases in Hb and plasma proteins and from dermal and other miscellaneous N losses. The Nigerian men were not 'anaemic', judged by H b levels (WHO, 1968) , and their level of total plasma proteins was above the normal level given by Davidson et al. (1972) . Yet both these measures of nutritional status increased when the Nigerian men were given a HPD. The low a1bumin:globulin ratio initially obtained, which decreased when Nigerian men were given a HPD, may indicate a selective priority for the production of y-globulins in the African environment, where the prevalence of infectious and parasitic diseases is high.
The present findings suggest that the 'provisional amino acid scoring pattern' proposed by FAO/WHO (1973) is a better reflexion of the nutritional value of dietary protein than the 'provisional pattern of amino acid requirements' put forward by F A 0 (1957). They also indicate that the amino acid score of a diet, calculated from tables of amino acid contents of foodstuffs, is in reasonably good agreement with dietary NPU determined by direct experiment on man, provided the score is adjusted by a factor for digestibility, as recommended by FAO/WHO (1975) .
The conclusion of the FAO/WHO Committee (FAO/WHO, 1973) that obligatory N losses, determined by the factorial method, are 30% lower than the amount of dietary N required for the maintenance of N equilibrium in adult men, whether the N is derived from high-quality protein sources or from mixed diets, must be questioned again, as we did in an earlier paper (Nicol & Phillips, 1976) . Our previous and present results indicate that the addition to a MPD of an amount of N approximately equal to the sum of endogenous urinary and faecal N, is sufficient to establish positive N balance or N equilibrium when the additional N is derived from egg protein or a mixed diet composed of rice, fish and vegetables, in men who are adapted to low protein intakes. The Committee's conclusion (FAO/WHO, 1973 ) is possibly correct if applied to the utilization of dietary protein by North American students or other young men who have never had the need to adapt to low dietary protein intakes and to the effects on protein requirements imposed by a high prevalence of infectious and parasitic diseases. The present results indicate that apparently healthy young Nigerian men of lowincome can reverse the processes of adaptation to low protein intakes (protein: energy ratio 4%, NPU 0.8-0.9) within two or three weeks when they consume a HPD (protein: energy ratio 17 yo, NPU 0.4). Their capacity to adapt to the prevalence of infectious and parasitic diseases, evidenced by albumin : globulin ratios, appears to be enhanced by high-protein feeding. There is no reason to believe that healthy young men, of any ethnic or socio-economic group, accustomed to consume diets providing 17% energy from protein and utilize it at a low level of efficiency, would not adapt to the consumption of low protein diets through the physiological processes described above, and use what protein is available more efficiently, if environmental circumstances made it necessary. Therefore the final conclusion of our earlier paper (Nicol & Phillips, 1976) 'that all apparently healthy men cannot be considered equal in regard to their requirements for protein' should be modified to read as follows: 'the protein requirements of all apparently healthy men can only be established in the context of their ecological, socio-economic and nutritional backgrounds. '
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